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ABSTRACT
We have searched the K2 campaign 0 data for lightcurve variations associated with stellar variability.
The results of this search are presented as a catalogue, giving the identifiers of nearly 2500 variable
stars in the dataset. We list the detected range of the variation, periodicity if relevant and semi-
amplitude. Lightcurves are classified into strictly periodic, quasi-periodic and aperiodic groups. We
do not attempt to identify the source of variability, which may arise from pulsation or stellar activity.
However, we cross match the objects against variable star related guest observer proposals, specifying
the variable type in many cases. At present eclipsing binary stars are not included. Future releases
will address each K2 field as it is made available, and may be improved to include more detailed
catalogue information and to provide detrended object lightcurves.
1. INTRODUCTION
The K2 mission (Howell et al. 2014) is the next gen-
eration of the Kepler space telescope, and became fully
operational in June 2014. It will survey a series of fields
near the ecliptic, returning continuous high-precision
data over an 80 day period for each field. Despite the
reaction wheel losses that stopped the Kepler mission,
K2 has been estimated to be capable of 50ppm preci-
sion, close to the sensitivity of the primary mission. All
data will be public, although so far only campaign 0 has
been released, in September 2014. As the mission pro-
gresses, much more data should become available, with
campaign 1 expected in November 2014. Targets are
provided by the Ecliptic Plane Input Catalogue (EPIC)
which is hosted at the Mikulski Archive for Space Tele-
scopes (MAST) along with the available data products.
Approximately 7500 objects were observed during cam-
paign 0, mostly in ‘long-cadence’ (a cadence of ∼30 min).
A few (13) were also observed in ‘short-cadence’ (∼1
min). All identification processes in this catalogue were
performed on the long cadence dataset.
The K2 mission will be of great use to a wide range of
astronomical research areas. Although the original Ke-
pler space telescope was primarily aimed at the detection
and study of exoplanets, its high precision lightcurves
were used for studies with astroseismology (e.g. Chaplin
et al. 2013), stellar rotation (e.g. Reinhold et al. 2013)
and eclipsing binaries (e.g. Prsa et al. 2011), to name just
a few. Already the K2 mission has been used to identify
new candidate eclipsing binaries (Conroy et al. 2014).
The utility of Kepler extended to the study of variable
stars, with a number of studies en masse and individually
of different kinds of variable (e.g. McQuillan et al. 2012;
Holdsworth et al. 2014; Stello et al. 2014; Banyai et al.
2013). Catalogues were made available using a variety of
techniques (Debosscher et al. 2011; Uytterhoeven et al.
2011). Recently such catalogues have begun appearing
for the K2 mission, including a recent cross match with
the TESS target catalogue (Stassun et al. 2014). Here
we present a further catalogue for the K2 data, identify-
ing and classifying stars showing variability in the first
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Fig. 1.— Example target pixel file and aperture. In this case a
single time slice from EPIC202072369 is shown. The aperture is
represented by the red solid line.
field of K2 observations. We hope that this catalogue
will prove useful to both variable star studies and other
users of the K2 data. Future releases will include more
K2 fields, as well as other planned improvements. We are
open to suggestions by the community as to what new
improvements to implement.
2. DATA PREPARATION
2.1. Data Source
Our lightcurves were obtained from the MAST archive
of K2 data (Data Release 1). These are at present only
available as Target Pixel Files, giving the pixel time series
of a variably sized window surrounding the proposed tar-
get. At this stage we used only the long cadence observa-
tions (bearing in mind that each short cadence target also
has data in long cadence). To make use of these files, we
needed to perform photometry on the window. Initially
the data were cut to give only times later than 1940.5
(BJD-2454833), leaving a baseline of 32 days. This was
due to coarse point and safe mode events which occurred
through the first half of the K2 campaign 0 dataset. For
this catalogue release the pixel window was cropped to a
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Fig. 2.— The lightcurve of EPIC202059229 (a QP classified object) before (above) and after (below) detrending.
centrally placed 9x9 box. The brightest pixel within this
box on average over the time series was then found and
an aperture placed, centred on this pixel. Data Release
2 of campaign 0 was released late in the preparation of
this catalogue — this later release provided useable wcs
information for the target pixel files, and later releases
of this catalogue will make use of this for improved tar-
get identification. The aperture shape was identical for
each target. See Figure 1 for an example pixel window
and aperture. Once a raw lightcurve was available, back-
ground subtraction was performed in the usual way.
We warn users that for faint targets with brighter com-
panions within ∼20” there is a significant chance that
the bright companion was extracted rather than the
proposed target. This makes the information available
within the EPIC catalogue erroneous (in that it applies
to a different object than the one in this catalogue), and
caution should be advised.
2.2. Data Detrending
The main source of systematic noise in K2 data is
pointing drift, as has been pointed out previously (Van-
derburg & Johnson 2014). We independently imple-
mented a method similar to that proposed by Van-
derburg & Johnson (2014) in order to detrend our
lightcurves. Initially the row and column centroid po-
sitions were calculated for each timestamp. At this stage
points near a thruster firing event were cut, detected as
those to either side of times where the point-to-point
centroid shift was greater than 3 times the median point-
to-point shift across the dataset. The centroid positions
were then used to create a 2D surface of raw flux against
position of the centroid on the CCD. If the pointing drift
had no impact on the flux, this surface should show no
correlation. Instead, in the majority of cases a strong
trend was seen. This trend was identified through bin-
ning the data into 10 evenly spaced bins in row and 10 in
column. The median flux in each bin was then taken and
interpolated between linearly, creating a smooth surface
mapping the variation caused by the observed centroid
shifts. This surface was divided out, effectively decorre-
lating the flux from spacecraft pointing and providing a
lightcurve in relative flux. In addition, outliers were re-
moved by cutting data points where the centroid position
was greater than 5 times the median distance from the
median centroid position across the dataset. In all these
situations medians rather than means and standard de-
viations were used in order to avoid the effects of large
outliers. An example lightcurve, pre and post detrend,
is shown in Figure 2.
We found that this method worked well in most cases.
Its weakness lies in longer period variability - intrinsic
stellar variability which occurs on a similar timescale to
the dataset can be removed, if the spacecraft drift spuri-
ously correlates with it. As such variability on timescales
longer than 10 days, while in the catalogue, may be
affected. Large amplitude variability which dominates
over the pointing noise can also be reduced in ampli-
tude, should it correlate with the drift. We note however
that as a beneficial side effect this method of detrending
automatically weakens signals associated with variabil-
ity on a background blended object, as such variability
can cause centroid position changes correlated with the
change in flux. This applies equally to stellar variability
or to background blended eclipses.
3. CATALOGUE
The catalogue is presented in Table 1, and the full ver-
sion can be found online1. For each lightcurve a Lomb-
Scargle periodogram was created (Lomb 1976; Scargle
1982) then using this and the detrended flux the object
was classified by eye. Lightcurves with no variability
showing above the noise were rejected. We note that
this noise threshold can change significantly for individ-
ual stars - as such, the absence of an object from this
catalogue does not imply that it is less variable than any
object in the catalogue, only that any variability it has
was hidden behind either white or remnant systematic
noise. At present, eclipsing binary objects are not in-
cluded.
3.1. Fields
1. EPIC ID
ID of target from the EPIC catalogue. Spans
202059074–202139979.
1 http://deneb.astro.warwick.ac.uk/phrlbj/k2varcat/
3TABLE 1
Catalogue Table. An extract from the table is shown. The full table is available online.
EPIC ID Type Range Period Amplitude Proposal Information
% d %
: : : : : :
202059697 P 4.42 3.423396 1.89
202060097 P 2.23 2.624037 0.85
202060098 QP 1.63 4.989129 0.42
202060130 AP 0.86 0.000000 0.00 49 (SpB star)
202060132 QP 7.96 0.734701 3.59 44 (Beta Ceph);49 (SpB star)
: : : : : :
2. Type
Lightcurves were classified by eye as Periodic (P),
Quasi-Periodic (QP), or Aperiodic (AP). Periodic
classification implies a sinusoidal variation of con-
stant period and amplitude. Quasi-periodic objects
have amplitude or period variations, or a lightcurve
non-sinusoidal in shape. Aperiodic objects showed
no periodicity. In many cases these objects may be
periodic but with periods greater than ∼15 days, a
limit imposed by the data baseline. Users should
be aware that objects which should be classified as
P can be misclassified as QP due to noise.
3. Range
The lightcurves were binned into 10 point wide bins
and the median of each bin found. The range given
is the maximum bin less the minimum, in relative
flux units. In some cases outliers or remnant noise
can affect this calculation, leading to ranges larger
than are shown. Spans 0.035–13.97%.
4. Period
The most significant peak from a Lomb-Scargle pe-
riodogram, for objects classified as P or QP. Where
possible the true period rather than aliases is given,
even if the aliases were more significant. Zero for
AP objects. No periods larger than 15 days are
shown to avoid spurious detections due to the data
baseline (32 days). For the same reason, while we
report periods between 10 – 15 days these should be
treated with some caution. Spans 0–14.9579 days.
5. Amplitude
The semi-amplitude of the lightcurve at the stated
period, for objects classified P or QP. This was cal-
culated through phase-folding the lightcurve, bin-
ning it into 40 evenly spaced bins, then taking the
median of each bin. The semi-amplitude represents
half of the maximum minus minimum bin value, in
relative flux units. Short period objects will show
reduced amplitude due to the cadence of the obser-
vations. Zero for AP objects. Spans 0–32.71%.
6. Proposal Information
Guest Observer proposals relating to the object.
Only variable star related proposals are shown. If
possible, the specific variable types which each pro-
posal is related to are given in brackets.
4. CONCLUSION
We have presented a catalogue of stars showing vari-
ability in the K2 campaign 0 dataset, along with periods
and amplitudes. Some of these variables are previously
known and result from proposals targeting variable stars,
while others are not. In both cases the K2 data will often
represent the highest precision photometry ever obtained
of the target. We hope that this catalogue will be useful
to those studying variable stars, and to those searching
for planets in the K2 data, where stellar variability rep-
resents a barrier to detection. Future releases of this
catalogue will be made as K2 releases more data. These
releases will utilise the recently released world coordi-
nate system information for improved target extraction,
as well as providing extracted and detrended lightcurves
directly from the catalogue. We plan to introduce more
categories, improving variable typing. Suggestions from
the community as to further improvements are welcome.
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